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Paul,

Late Last week, we met with OMB relating to the 2014 RVO for Biomass-based Diesel.

May we schedule a follow up meeting for the week of October 7" with Chris Grundler (and
your small team) with our team of Anne Steckel, Lindsay Fitzgerald and me?

Attached is the information we provided to OMB at the meeting.

As we discussed, we already have a 1.7 to 2.0 billion gallon marketplace and our current RVO is
1.28.

We are asking for an increased RVO for Biomass-based Diesel to at least 1.7 billion
gallons.

We understand that OMB doesn't particularly care if we have a large or small market (or for that
matter a large or small RVO) and we know they care about the cost of the program.

On the issue of cost, the choice to be made by OMB is one of “how to fill the Advanced Biofuels
Program?” It can be filled with domestic biodiesel or it can be filled with imported sugar cane
ethanol. Both renewable fuels will have RIN costs attached to it, but at the end of the day if they
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increase the RVO to 1.7 billion gallons for Biomass-based Diesel, then the program will be $50
million less expensive (attached is a 30 page analysis discussing this point)

-- This is a NEW Study which we did not have available when we last met with you.

OMB is also concerned about the benefits of using biodiesel. Which is covered in Part Il of the
outline and we have outlined here:

Direct Benefits when moving from an RVO of 1.28 to 1.7 for Biomass-based Diesel

1. Direct Jobs = 1,890

2. Energy Security = $61.4 million

3. OMB Social Cost of Carbon = $136 million

4. Greenhouse Gas Emissions Reduction = 8 billion pounds
5. Direct House Hold Income: $96,057,000

6. Direct Economic Impact: $2,009,700,000

i Total Cost Savings: $50 million

Finally, OMB wants to better understand the costs of biodiesel — the costs of production and the
costs to the consumer -- we did a good job in explaining this issue and have repeated that
discussion below.

Biodiesel is saving consumers (truck drivers) money at the diesel pump — because
“discretionary blenders” are able to buy biodiesel at prices lower than the diesel rack price. The
lower biodiesel price is then passed on to consumers.

Discussion points on the cost of production of biodiesel.

ED_000313_0365_00002968



How much does it cost to produce? What does the marketplace look like? Based on historical
discussions we have had with your team, it seems you believe that biodiesel is dramatically
more expensive than petroleum diesel. So we are going to deal with that issue directly.

Biodiesel is a cost-effective renewable alternative to petroleum diesel that, with help from the
Renewable Fuel Standard (RFS), is saving diesel consumers money at the pump. Each gallon
of RFS-qualified biodiesel is accompanied by a RIN credit. The value of that credit, which is
traded on the open market, is factored into the value of each gallon of biodiesel. This added
value allows producers to sell biodiesel at a lower price to fuel distributors or fleet managers,
who can then pass along savings to consumers.

The “cost of production” for biodiesel is fairly straightforward, mostly tracking to the cost of the
feedstock used to produce it (Prices taken from Sept. 25, 2013):

o |1l I I Today's biodiesel “cost of production” range is between $3.05 and $3.65.

o What is the cost of production of biodiesel?

R (soybean oil — about 50% of the feedstock — Sept 25, 2013)

42 cents x 7.5 Ibs. of feedstock = $3.15 + .50 (operating exp.) = $3.65

o I 177 (yellow grease and other waste oils — about 50% of the feedstock — Sept. 25, 2013)

34 cents x 7.5 Ibs. of feedstock = $2.55 + .50 (operating exp.) = $3.05

e 77 ""1Today’s RIN value is $.66[1].

o777 With the RIN included, the potential low end price for purchased biodiesel could be
lower than the terminal rack price of petroleum diesel.

o« 77" Today's “terminal rack price” of petroleum diesel fuel is $2.99.
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o The rack price is what fuel distributor's pay for diesel fuel.

o The retail cost is much higher - standing at a national retail average price of $3.95.

Before a biodiesel producer sells gallons to a blender or an obligated party, the parties negotiate
the value of the biodiesel, including the value of the RIN credit. On Sept. 25, 2013, the RIN
value for a gallon of biodiesel was $.99 cents. It is difficult to determine the exact value of the
RIN benefit to the retail consumer — but the RIN value creates downward pressure on biodiesel,
which assists in creating competition with diesel fuel.

Therefore, it is easy to see the favorable economics for fuel distributors, fleet managers, and
others to seek out biodiesel when the RIN value is taken into account. When they can purchase
biodiesel for less and blend it into petroleum diesel, they are able to pass some of those savings
along to consumers.

a. What is the impact on the cost of production if there is no tax credit?

We have historical data for both feedstocks and RIN prices. There is no correlation between the
cost of production and the tax credit.

Again, there is a lot of information here.

1.  Outline OMB Meeting on 9-19

;\J

Biodiesel GHG Reductions in Billions of Pounds

3. Bates White Response to NERA Study on the RFS

4.  OMB Economic Summary of Increased Biodiesel Production

5. National Results — Economic Impacts, Jobs & Wages (Direct and Total)
6. Global Rendering Data

7.  LMC Current and Future Supply of RFS2 Feedstocks

8. ABF Economics Waste Grease and Oils Study
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9. Biodiesel is Saving Consumers Money at the Pump

If you have any questions, then please do not hesitate to contact us.

Thank you.

Larry Schafer

National Biodiesel Board
O N

-

Biodiesel — America’s Advanced Biofuel!

www.americasadvancedbiofuel.com

1331 Pennsylvania Ave. NW
Suite 505

Washington DC 20004

[11 66 cents x a 1.5 RIN value =5.99 cent RIN value for biodiesel on Sept. 25, 2013.

ED_000313_0365_00002968



Year ; Gallons of Billions of Millions of OMB Social Passenger
| Production Pounds of tonnes of Cost of Carbon Vehicles
. (billions) GGH GGH million S Removed
‘ Reduction* Reduction* |S$38/metric ton from Roadways
(in millions)
2005 0.112 2.1 1.0 S36 0.15344
2006 0.224 4.2 1.9 S73 0.30688
2007 0.5 9.4 4.3 $162
(6)
[ ] 0.691 13.0 5.9 $224 0.94667
2009 0.545 10.2 4.6 $177 0.74665
2010 0.315 5.9 2.7 $102 0.43155
2011 1.100 20.7 9.4 $356
(6)
[ ] 1.100 20.7 9.4 $356 1.507
2013 i/ 32.0 14.5 $551 ©)
N 1.28 24.1 10.9 $415 159536
2014 2 37.6 17.1 $648 2748
Totals: 9.567 118.2 53.6 $2,037 8.61319

A = 1 gallon of biodiesel creates 292 rations of protein

# =1 gallon of biodesel removes the equivalent of 0.00137 passenger vehicles from U.S. roadways.
6976.7437

* = 1 gallon of biodiesel reduces GGH by 18.8 pounds Based on 76.4% reduction published by USDA/University of Idaho

Projected 2013
2013 1.7 32.0 14.5 $551 2.3
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BATES
WHITE

ECONMOMIC CONSULTING

Summary of Response to:

“Economic Impacts Resulting from Implementation of RFS2 Program” by NERA
Economic Consulting, on behalf of the American Petroleum Institute, October 2012

David W. DeRamus, Ph.D.
Bates White Economic Consulting

Prepared for the National Biodiesel Board
September 17, 2013

In October 2012, NERA published a report concluding that the Renewable Fuel
Standards (RFS2) would cause significant harm to the U.S. economy by 2015.
According to NERA, the RFS2 volume mandates would be greater than the amount of
feasible U.S. biofuel demand by 2013, which (according to NERA) would cause the
U.S. economy to enter a “death spiral,” as refiners restrict the amount of refined
petroleum supplies (especially diesel) to comply with a shortage of RINs, dramatically
increase prices (especially for diesel), and shutter refinery capacity. According to
NERA, in 2015 alone, the RFS2 will result in a $770 billion decline in U.S. GDP.

The results of the NERA study are based on four flawed assumptions. First, NERA
incorrectly assumes that the EPA has no meaningful flexibility in setting the total annual
biofuel volumes under RFS2 — even in the face of severe harm to the U.S. economy.
Second, NERA incorrectly assumes that the approximately 10% “blend wall” imposes an
insurmountable constraint on U.S. biofuel consumption after 2013, despite significant
opportunities for increased penetration of E15, E85, and biodiesel, particularly in
response to significant price increases or binding supply constraints. Third, NERA
assumes that there would be no other significant changes in the markets for biofuels,
petroleum products, or RINs in the face of these predicted dramatic price increases and
supply constraints. Fourth, NERA assumes that eliminating the RFS2 requirements
would have no negative impact on U.S. GDP, even though the RFS2 program has
played an important role in the recent growth of the U.S. biofuels industry, and is
expected to play an increasingly important role in stimulating additional investment in
advanced biofuel technology and production capacity.

' The NERA Report adopts this result obtained in a “Phase 1" report prepared by Charles River
Associates, also for the American Petroleum Institute.
2 NERA Report, p. 2.; Figure 1, p. 3.

Page 1
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BATES

WHITE
With regard to NERA's first flawed assumption, the EPA has significant flexibility in
administering the RFS2 program (including the establishment of the RIN program) and
in setting annual volume targets (RVOs and percentages) for each category of biofuels.
In particularly, the EPA has the authority to waive, in whole or in part, the RFS2 volumes
mandated by Congress, if there is inadequate domestic supply, or if the RFS2 volumes
were to “severely harm the economy.™ Since 2010, the EPA has repeated|ly exercised
its waiver authority with respect to the cellulosic biofuel mandate. In fact, the EPA has
demonstrated broad flexibility in how it administers the RFS2 program more generally.
For example, the EPA has increased the required biodiesel volumes above the level
initially mandated by Congress, in line with demonstrated market capacity to both supply
and consume this increased amount of biodiesel.* Most recently, the EPA announced
that it would extend the annual compliance period, allowing obligated parties to achieve
compliance for 2013 by June 30, 2014, which allows them to better optimize their use of
RIN credits in any given year (given the RIN carryover provisions established by the
EPA, and given the market prices for RINs). In addition, the EPA has also explicitly
stated that it will use its statutory “flexibilities” to address potential future limits in the
amount of biofuels that the market can accommodate.®

With regard to NERA'’s second flawed assumption, the assumed 10% “blend wall” is by
no means a “hard-and-fast” technological constraint (and thus, it is not in fact a “wall”),
but rather a gray line resulting from EPA’s own regulatory policies. For example, in
2010, EPA ruled that E15 was allowed to be used in model year 2007 and later light-
duty vehicles (cars and light-duty trucks), and in 2011, the EPA extended the use of E15
to model year 2001 — 2006 light-duty vehicles. Thus, as the vehicle fleet ages with each
passing year, and as E15 is increasingly incorporated into the U.S. fuel supply, the
“blend wall” will be increasingly pushed back. Further, much of the economic harm
predicted by NERA is a result of reduced diesel supply and increased diese/ prices
predicted by its model. Biodiesel, however, is far from being constrained by either
supply or demand limitations. Biodiesel is currently well below NERA'’s assumed diesel
“blend wall” of 5% (in the form of B5 penetration), and there is a broad consensus that
the use of biodiesel is not limited to B5 (whether with respect to distribution
infrastructure or engine performance). Thus, given the current excess biodiesel
capacity well above the RFS2 mandates, there are significant unexploited opportunities
to further increase biodiesel production and consumption, which can further help push
back the “blend wall” — particularly since each additional biodiesel RIN credit is
equivalent to 1.5 conventional RIN credits.

42 USC § 7545(0)(2)(7)(A)(i).

“ The EIA recently reported that biodiesel production reached a record 89,000 bbl/d in June 2013 (nearly
1.4 billion gallons on an annual basis). See: http:/iwww.eia.gov/forecasts/steo/report/renew_co2.cfm.
°See, e.g., http.//ithehill. comvblogs/regwatch/energyenvironment/315761-epa-calls-for-mixing-165-billion-

gallons-of-biofuel-with-gas-in-2013; see also:
http://www .epa.gov/otag/fuels/renewablefuels/documents/420f13042. pdf.

Page 2
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BATES

WHITE
With regard to NERA's third flawed assumption, NERA assumes that there would be no
significant change in technology, investment, consumer demand, or trade in response to
the dramatic price increases and supply constraints that its model predicts (assuming,
for the sake of argument, that the EPA were to ignore its statutory obligations to grant
waivers in the face of such adverse economic effects). For example, if the supply of
gasoline were truly limited by the availability of RIN credits (as NERA's model predicts),
one would expect the price of E85 to decline precipitously, and the demand for E85 to
increase (since E85 generates substantially more RIN credits than E10); likewise, one
would expect there to be a rapid increase in the roll-out of E15. With rapidly escalating
RIN prices predicted by NERA’s model, one would also expect additional advanced
biofuel capacity to be brought on line — much of which becomes economic at prices well
below those predicted by NERA — which would generate additional RIN credits faster
than the use of conventional ethanol.® In addition, the U.S. imports significant
sugarcane-based ethanol which qualifies for advanced biofuel RIN credits; if NERA's
predicted price and quantity effects were to occur, one would expect a large increase in
such imports, either supplementing or displacing U.S. conventional ethanol consumption
(since a gallon of advanced biofuels generates more RINs than conventional ethanol).
NERA’s modeling approach to “holding everything else constant” in the event of the
assumed price increases and supply constraints is simply unrealistically simplistic in the
context of this rapidly changing industry.

With regard to NERA's fourth flawed assumption, eliminating the RFS2 volume
requirements will undermine the further development of the U.S. biofuels industry, which
has been an important contributor to U.S. GDP growth. The RFS2 program was
designed to provide “volume certainty” to potential investors in advanced biofuels in
particular; and, via tradeable markets for RINs, to provide market-based signals to
incentivize that investment. To date, the EPA has carefully — and flexibly — administered
the RFS2 program to accommodate capacity constraints, compliance costs, and other
market realities, which has contributed to the expansion of biofuels production and the
development of an increasingly liquid RIN market. Eliminating the RFS2 volume
requirements would undermine investor confidence in the biofuels and RIN markets
more generally, and thereby itself bring about a reduction in U.S. GDP and household
incomes.

® Each gallon of biodiesel, cellulosic biofuels, biobutanol, or non-ester renewable diesel is equivalent to
more than 1 RIN of conventional ethanol.

Page 3
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Impacts of Increased Use of Biomass-based

Diesel Fuel
Comparative Economic Analysis

Prepared By:
National Biodiesel Board

September, 2013

-1 [ ¢« IDIESIE/S

America’s Advanced Biofuel
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Executive Summary

In 2007, the Energy Independence and Security Act (EISA) expanded the Renewable Fuel Standard (RFS)
program to increase the required volumes of renewable fuel and to include diesel transportation fuel.
The statute requires EPA to “ensure” “transportation fuel” sold in the United States contains “at least”
the applicable volumes of renewable fuels. The applicable volumes for biomass-based diesel were set in
the statute, increasing to 1 billion gallons through 2012. For years 2013 and later, the statute requires
EPA to set the volume mandates for biomass-based diesel up from 1 billion gallons, based on a
consideration of specific factors listed in the statute. EPA’s discretion in setting the volumes, however,
is required to be based on the balancing of all the considerations outlined in the statute to ensure
continued increasing use of domestic, advanced biofuels, such as biomass-based diesel.

The National Biodiesel Board, working with World Agricultural Economic and Environmental Services
(WAEES) and LMC International, has examined the economic impacts of two distinct alternatives; a
baseline or “no-action regarding the biomass-based diesel fuel volume obligation” alternative that
maintains the biomass-based diesel volume obligation at 1.28 billion gallons per year in 2014 and one
alternative that increases the biomass-based diesel volume obligation to 1.7 billion gallons per year.
Specifically, the analysis examines the additional cost/savings of increased biodiesel use (RIN valuation)
and job creation in addition to indirect impacts such as expansion of the fuel supply and indirect
economic benefits.

A partial equilibrium econometric model maintained by WAEES was utilized to quantify benefits and
costs. The WAEES partial equilibrium modeling system is made up of a set of global econometric models
emulating the behavior of the global agricultural and biofuels sectors. The partial equilibrium models
are made up of three modules: crops, livestock, and biofuels. The U.S. ethanol and biodiesel sectors are
set up as partial equilibrium models with supply and demand equations and an endogenous ethanol and
biodiesel price. A complete description of the WAEES models can be reviewed on pages 6 to 11. The
job creation and other economic benefits were estimated using economic impact multipliers, specifically
the RIMS Il Regional Economic Impact Modeling system prepared by the U.S. Bureau of Economic
Analysis. RIMS multipliers are commonly used economic input-output (I-O) models used to analyze the
structure of the economy and to estimate the total economic impact of projects or policies. . I-O models
are constructed based on the concept that all industries within an economy are linked together; the
output of one industry becomes the input of another industry until all final goods and services are
produced.

The baseline scenario was designed to simulate market conditions in situation where no policy action is
taken regarding the biomass-based diesel fuel volume obligation. The alternative scenario is to increase
the biodiesel mandate to 1.7 billion gallons in 2014. This is the only change in assumptions from the
baseline scenario. In the 1.7 billion scenario the increase in the advanced RIN requirement is met with a
greater proportion of biodiesel. The 1.7 billion gallon mandate results in biodiesel RIN values that are
slightly higher in marketing year 2013/14 and 2014/15. However advanced RIN values are slightly lower
since less sugarcane based ethanol must be imported from Brazil. In addition, conventional RIN values
also ease slightly. Madel results, which include forecasted RIN valuation, can be reviewed on page 21,

A comparison of model results for the two scenarios begins on page 20. Costs associated with the two
scenarios can be evaluated based on the RIN values associated with the biofuels that are available to
meet the advanced mandate which include biodiesel and sugarcane ethanol and any impacts on
conventional RIN values. The analysis concludes that the direct cost of biodiesel RINS from increasing
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the biomass-based diesel volume obligation in 2013/14 was $192 million. However, this cost is offset by
the savings in the cost of sugarcane ethanol advanced RINS of $86 million as well as the savings in cost
of convention RINs of $154 million. This suggests that the policy change to 1.7 billion gallons of
biodiesel has a cost savings of 548 million in 2013/14 (Oct 2013 to Sep 2014).

Additional direct benefits from increasing the 2014 volume obligation for biomass-based diesel fuel will
be provided by the economic activity associated with producing the additional fuel. Specifically,
increasing the volume obligation will support almost 1,900 direct jobs in the economy. These jobs will
be associated with both the production of the additional 420 million gallons of biomass-based diesel fuel
as well as the fats and oils required as feedstock, and transporting both feedstock and finished diesel
fuel. In addition to direct employment benefits and a cost savings for U.S. consumers, increasing the
2014 volume obligation for biomass-based diesel fuel also has additional direct benefits. Producing 1.7
billion gallons of biodiesel in 2014 is expected to generate an additional $2 billion of GDP and $96
million of household income. Direct benefits and costs are summarized in the table below and
documented in the full report. Indirect and ancillary benefits, in addition to direct benefits, are
summarized in table form on page 33 of this report.

Economic Impacts (Benefits) Associated with Increasing the Biomass-based Diesel
Volume Obligation to 1.7 Billion Gallons in 2014.
Annual Direct Economic Impacts
Changes in RIN Program Compliance Costs
Net Estimated Impact (Savings) for Oct 2013 to Sep 2014
Annual Direct Economic Im|
Jobs S
Increased Wages (Mil $)
Increased GDP (Mil §)

* Additional economic benefits from increasing biodiesel production by 420 million gollons
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Statement of Need

In 2007, the Energy Independence and Security Act (EISA) expanded the Renewable Fuel Standard (RFS)
program to increase the required volumes of renewable fuel and to include diesel transportation fuel.

In establishing and expanding the RFS, Congress sought to promote U.S. biofuel production, diversify
feedstocks and increase use of advanced biofuels “to enhance the energy security of the United States.”
S. Rep. No. 110-65 at 1 (2007); see also NPRA v. EPA, 630 F.3d 145, 156 (D.C. Cir. 2010). Congress
recognized, “[a]s the nation’s reliance on foreign supplies of petroleum has grown, so too has the need
for federal policies that promote new technologies and more efficient use of energy, tap the potential
for home-grown biofuels, and nurture America’s talent for innovation. Such policies reinforce the
security objectives of the United States, are consistent with principles of environmental stewardship,
and hold the promise of new job-creation and enhanced competitiveness in an increasingly global
economy.” S. Rep. No. 110-65 at 2. “While not as large of a market as gasoline, petrodiesel is
enormously significant to our economy, and reducing our reliance on foreign feedstocks for this diesel is
of equal importance in our efforts to increase energy security.” 152 Cong. Rec. $6285-01, S6288 (June
21, 2006) (Senator Obama). In EISA, then, Congress established a specific mandate for biomass-based
diesel, requiring increasing amounts of renewable fuel be used in the diesel fuel pool. 42 U.S.C.

§ 7545(0)(1)(L), (0)(2)(B)i)(IV); 74 Fed. Reg. 24,904, 24,913 (May 26, 2009).

The statute requires EPA to “ensure” “transportation fuel” sold in the United States contains “at least”
the applicable volumes of renewable fuels. 42 U.S.C. § 7545(0)(2)(A)(i). The applicable volumes for
biomass-based diesel were set in the statute increasing to 1 billion gallons through 2012. Id.

§ 7545(0)(2)(B)(i)(IV). For years 2013 and later, the statute requires EPA to set the volume mandates for
biomass-based diesel up from 1 billion gallons, based on a consideration of specific factors listed in the
statute. Id. § 7545(0)(2)(B)(ii), (v). This established the RFS for the diesel pool; “The statute requires
EPA to ensure that these “minimum” volumes are met, and Congress intended that use of renewable
fuels continue to increase over time. The biomass-based diesel program further ensures that the
advanced biofuel mandates are met. Increasing the biomass-based diesel requirement would make “it
more likely that we will not need to modify the advanced biofuel mandate in 2013 and, therefore, that
the Congressional goal for advanced biofuel use in 2013 can either be satisfied, or at least come closer
to satisfaction.” 76 Fed. Reg. 38,844, 38,874 (July 1, 2011).

As it did with the RFS1, the statute set minimum volume requirements through 2012 for biomass-based
diesel, and, “[t]hereafter the requirements may be increased based on the nation’s production and use
of these fuels, as well as consideration of our economy and environment.” 151 Cong. Rec. $2998-01,
52999 (Mar. 17, 2005) (Sen. Lugar - S. 650). “[T]his increased production and use will spur investment in
critical infrastructure that will allow for the economical use of renewable fuels by all Americans.” Id.
Allowing EPA to increase volumes “will ensure that market demand for these fuels grows accordingly.”
151 Cong. Rec. 52998-01, S3003 (Mar. 17, 2005) (Sen. Harkin - 5. 650). The purpose of the mandate,
and a goal of Executive Order 13563, is to ““promote predictability and reduce uncertainty.”” 77 Fed.
Reg. 1320, 1325 (Jan. 9, 2012). A statutory mandate, by definition, is intended to influence market
behavior and inherently includes increased costs. In expanding the RFS, Congress understood there may
be some costs, “though these costs may be offset in whole or in part by reducing energy consumption
and our dependence on foreign oil.” S. Rep. No. 110-65 at 18. In light of the simple economics behind a
mandate, Congress included some cost considerations among the factors so that the volumes would not
be increased with no constraints on whether those increases were reasonable. EPA’s discretion in
setting the volumes, however, is required to be based on the balancing of all the considerations outlined
in the statute to ensure continued increasing use of domestic, advanced biofuels, such as biomass-based
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diesel.

Included in those key criteria are several compelling public policy benefits associated with the enhanced
production and use of biodiesel in the U.S.

Biodiesel Can Replace Imported Ultra-Low Sulfur Diesel (ULSD) Fuel and Reduces our Dependence
on Foreign Oil. Biodiesel can play a major role in expanding domestic refining capacity and
reducing our reliance on foreign oil. In addition, biodiesel is an extremely efficient fuel that
creates 5.5 units of energy for every unit of fuel that is required to produce the fuel.

Biodiesel is Good for the Environment: Biodiesel is an environmentally safe fuel, and is the most
viable transportation fuel when measuring its carbon footprint, life cycle and energy balance.
The lifecycle analysis conducted by EPA found that biodiesel reduces GHG emissions by as much
as 86 percent when compared to petroleum diesel fuel,

Biodiesel’s emissions significantly outperform petroleum-based diesel. Research conducted in
the U.S. shows biodiesel emissions have decreased levels of all target polycyclic aromatic
hydrocarbons (PAH) and nitrited PAH compounds, as compared to petroleum diesel exhaust.
Research also documents the fact that the ozone forming potential of the hydrocarbon
emissions of pure biodiesel is nearly 50 percent less than that of petroleum fuel. Biodiesel
production also has been found to produce less smog forming emissions than petroleum diesel
production. /d. at 81. Pure biodiesel typically does not contain sulfur and, therefore, reduces
sulfur dioxide exhaust from diesel engines to virtually zero.

The Biodiesel Industry is Creating Green Jobs and Making a Positive Contribution to the Economy:
In 2012, the biodiesel industry was a bright spot in the RFS — exceeding the 2012 one billion
gallon requirement by producing roughly 1.05 billion gallons of fuel. That translated directly into
almost 47,000 jobs, generating $1.95 billion in household income and $9.74 billion in GDP.

Increasing the 2014 RFS requirement from 1.28 to 1.7 billion gallons represents modest, sustainable
growth and will support more than 7,300 additional jobs across the country. In fact, according to a
recent economic study, production of 1.7 billion gallons of biodiesel would support 59,305 jobs
nationwide, along with almost $2.5 billion in household income and $16.8 billion in GDP.!

Sufficient biodiesel production capacity exists based upon firms registered with U.S. EPA for the RFS2
Program. In addition, the U.S. biodiesel industry demonstrated in 2013 the ability to produce sufficient
quantities to meet and exceed the 2013 Biomass-based Diesel fuel mandated volumes of 1.28 billion
gallons.

With demonstrated public benefits, the purpose of this analysis is to quantify the benefits that accrue to
U.S. consumers and any associated costs of increasing the Biomass-based Diesel Fuel requirement from
1.28 billion gallons to 1.7 billion gallons in 2014,

Comparative Analysis

" LMC International. “The Impact of the U.S. Biodiesel Sector on the U.S. Economy”. September, 2013.
Report prepared for the National Biodiesel Board.
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This analysis will examine the benefits and costs associated with increasing the Biomass-based Diesel
2014 volume obligation from 1.28 billion gallons to 1.7 billion gallons. Specifically, the analysis examines
the additional cost/savings of increased biodiesel use (RIN valuation) and job creation in addition to
indirect impacts such as expansion of the fuel supply and economic development benefits. Although
obligated parties are the specific group of companies that must comply with the RFS, the scope of this
BCA is U.S. consumers as a whole. This analysis will examine the impacts of increased biodiesel use on
the value of RINs in the U.S. The analysis will specifically examine; impacts on the price of diesel fuel,
biodiesel, and ethanol, energy security benefits, health benefits, and increased economic activity due to
the support of additional jobs in the U.S. economy. To quantify benefits and costs, a partial equilibrium
econometric model maintained by World Agricultural Economic and Environmental Services (WAEES)
was utilized.

Overview of the WAEES Modeling System

The WAEES partial equilibrium modeling system is made up of a set of global econometric models
emulating the behavior of the global agricultural sector. The partial equilibrium models can be broken
down into crops, livestock and biofuels components encompassing feed grains, food grains, cotton,
sugar, oilseeds, ethanol, biodiesel, beef, pork, and poultry.

The WAEES models
cover 38
countries/regions
with an additional 12
regional aggregates
including the world
total. WAEES follows
USDA’s reported data
coverage which may
mean that a zero is
reported for a
particular commodity
which USDA does not
cover or has
discontinued
covering. USDA
currently covers at
least 90 percent of
global production;
therefore, the
countries which are omitted represent a small portion of total global production. Specifically the WAEES
model includes Canada, Mexico, the United States, Caribbean and Central America, Argentina, Brazil,
Other South America, the European Union 27, Other Europe, Russia, Ukraine, Uzbekistan, Other Former
Soviet Union, Saudi Arabia, Turkey, Other Middle East, China, Japan, South Korea, Taiwan, Other East
Asia, India, Pakistan, Other South Asia, Indonesia, Malaysia, Myanmar, Philippines, Thailand, Vietnam,
Other Southeast Asia, Australia, Other Oceania, Egypt, Other North Africa, Kenya, South Africa, and
Other Sub-Saharan Africa.

Model Coverage Overview
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Partial Equilibrium Models

Each partial equilibrium module is broken down into commodities with a system of structural equations
capturing the supply and demand components for each of them. The drivers of these equations are
theoretically derived based upon the behavioral postulates from economic theory of profit maximization
by the market participants and utility maximization by consumers subject to various domestic and
international trade policies. The diagram below illustrates the inter-linkages of the crops and livestock
model. In the diagram, the blue boxes represent the key drivers (conditioning assumptions) of the
agricultural

sector including

income, Global Geographic and Commodity Coverage

population,
culture, inflation,
exchange rates,
domestic and
trade policy,
technology and
input costs. The
green boxes are
an aggregate
approximation of
the crops sector.
As relevant, each
box represents

an equation for QCum O Sovbemns & Denvatives 0 Cathe 0 Baodiesel
. U Sorgt s & Derfvatives Ll Hogs U Frhanol
each commodity 0 Barley O Rapesend & Demvarivis O Heel
J Wheat U Palm Oil o Park
covered. For J Rice U Sugarcane, Suger Beets, & Sugar  Broilers

O Cattan O Dairy & Dairy Produdts

example, there
are specific feed
demand
equations for corn, sorghum, barley, soybean meal, sunflower meal, etc. The pink boxes are an
aggregate approximation (within the diagram) of the detailed livestock sector model encompassing
beef, pork and broilers. The diagram illustrates how income, population, and other factors drive food
demand for crops and meats. Crude oil prices (and policies) drive the demands for biofuels. As demand
increases, crop prices increase providing an incentive for production expansion. Technology growth
drives yield expansion providing much of the needed production. Crop area may also grow to meet
demand needs although in developed countries this often amounts to tradeoffs among crops.
Ultimately supply and demand are balanced via commodity prices. If demand is stronger than supply,
commodity prices increase until demand growth is slowed and supply growth is increases enough for
supply and demand to balance.
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Partial Equilibrium Modeling System

(Conceptual Framework Representation for One Country)

Fuel
1 Fertilizer -
-Per Capita-Income L Chemical
& Distribution
mp Food Demband: ‘Machinery
lPopqulion 1— P T Technology

Age Distribution &
Health Concerns

Cultural Tastes & -
Preferences

[ 1nfiation H

I Excliangc Rates I_ D Conditioning Assumptions
n Crop Supply & Demand
Livestock Supply & Demand

Veterinary

o
<%

Partial equilibrium models solve iteratively to find equilibrium by balancing global supply and demand.
This occurs at the individual country level for each commodity. Most countries are at least somewhat
open to trade albeit with tariffs. The trade diagram below illustrates conceptually how global supply
and demands are balanced within a “global” price equilibrium solution. Typically a large exporting
country is chosen as the residual supplier for the world. The choice of this country does not affect the
solution. The commodity price in the residual supplying country is solved for by assuming an initial level
of exports. This price is then transferred to other countries through trade barriers, transportation costs,
and exchange rates. Based on a given price level, each country determines how much it is willing to
supply or demand at that price and subsequent how it wants to import or export. Occasionally a
country has tariffs high enough that no trade will occur or only a fixed amount of trade will occur at the
lower tariff level. Note that in those countries internal prices may not reflect the world level of prices
because supply and demand must be balanced from domestic sources. After the supply and demand in
each country is determined and the implied trade position, these trade positions are summed to find the
new level of exports for the residual supplying country replacing the initial assumption. The process
then repeats itself until prices adjust to balance global supply and demand. For example, if the sum of
trade across all other countries is lower than the initial starting assumption for the residual supplying
country, the price level in the residual supplying country will fall to balance supply and demand. This
lower price level will then get transferred to all other countries affecting their supply and demand and
ultimately net trade positions and of course replace the exports again in the residual supplying country.
This process continues until global supply and demand balance.
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How do partial equilibrium models solve for a
global supply and equilibrium price?
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An Example of the US Partial Equilibrium Model for the Biofuels Sector
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Within the WAEES model, the US ethanol and biodiesel sectors are set up as partial equilibrium models
with supply and demand equations and an endogenous ethanol and biodiesel price. The structure of
the model has its roots in the ethanol specifications documented by John Kruse, Patrick Westhoff, Seth
Meyer, and Wyatt Thompson in a 2007 journal article in AgBioForum entitled, “Economic impacts of not

extending biofuel subsidies.”

With the second Renewable Fuel Standard, these original specifications

have been updated to reflect the hierarchical system of mandates. The biofuels mandates require
compliance with each specific mandate type including biodiesel, cellulosic, advanced and the overall
renewable fuel mandate. The rational for different mandates in the legislation was to encourage biofuel
producers to move towards feed stocks that provided the greatest level of greenhouse gas (GHG)
reductions compared with conventional petroleum. The term “advanced biofuels” was used to describe
biofuels that reduced GHG emissions by at least 50 percent compared with a 20 percent reduction
requirement for conventional feed stocks. Cellulosic derived biofuels must reduce GHG emissions by 60
percent. Compliance with the mandates by the obligated parties is enforced by the EPA through as
system of Renewal Identification Numbers (RINS) assigned to each type of biofuel produced. Obligated
parties must demonstrated that they have met their assigned obligations through the number of RINS
they have for each type of fuel. Theoretically there could be a specific RIN value for each type of
mandate — cellulosic, biodiesel, advanced, and conventional, if each mandate was binding. Mandates
are binding when the market is forced by policy to produce more than what normal economic
conditions would suggest. The advanced biofuels are typically more expensive to produce than
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conventional biofuels resulting in those mandates being more binding than conventional biofuels
mandates. Therefore RIN values (or prices) are typically significantly higher for advanced biofuels than

conventional biofuels.

Hierarchical RINS Modeling

Biodiesel
Mandate

Conventional
Mandate

US Biofuels Mandates in 2022

Renewable fuel Mandate
36 billion gallons

Theoretically there can be 4 different RIN prices
specific to each mandate if all tha mandates are
binding.

Mandates are binding when the market is forced by
policy to produce more than what normal economic
conditions would suggest

Given the hlerarchy of the mandates, it must be the
case that RIN values for biadiesel are greater than or
equal to advanced RIN values and advanced RIN
values must be greater than or equal to conventional
RINS. This is because biodiesel RINS can be used as
advanced RINS and advanced RINS can be used as
conventional RINS. (This pracess is referred to as
demotion.}

Biodiesel RINS can have the same value as advanced

RINS if the bicdiesel mandate is less binding than the
advanced mandate,

US. Renewable Fuel Mandates in the RFS 2
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* EPA haswaived the cellulosicmandate in 2011and 2012 because
cellulosic biofuels are still very expensive to produce.

* While e celiulosic mandates has been waived, the overall advanced

mandate continues to be retained forcing more demand for other
advanced fuel feec stocks such as biodiesel and sugarcane ethanol.

A detailed diagram of the U.S. biofuels models is presented below. The demand for biofuels is largely
mandate driven. However, if crude oil price edge higher it is possible for ethanol demand to be driven by
market forces although the blend wall presents another hurtle. The supply of biofuels is driven by the
profit margins of the biofuel plants. Profit margins are derived by subtracting the cost of the feedstocks
and other variable costs of production from the valued of the products. In the case of ethanol, the value
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of the ethanol plus the value of the byproducts including corn oil and distiller’s grains form the gross
returns. The cost of ethanol is composed of the feed stock cost, primarily corn, and the other inputs.
In the case of biodiesel, the value of biodiesel and the byproduct glycerin form the gross returns. The
cost of producing biodiesel is composed of the feed stock costs such as vegetable oils, waste oils, corn
oil and other inputs. The respective margins for ethanol and biodiesel drive capacity expansion in the
longer term and capacity utilization in the short term for each sector. Equilibrium between biodiesel
supply and demand is found by solving for the biodiesel price.

US Biofuels Partial Equilibrium Models

Corn Ethanol Biodicsel

ED_000313_0365_00002971



Scenario Assumptions

The following paragraphs described the assumptions used in formation of the two scenarios used in this
analysis. Since a policy change is imminent based on statements from EPA, the baseline scenario is
designed to be a realistic scenario of the many possible futures for biofuels policies. The second
scenario is designed to demonstrate the effects of increasing the biodiesel mandate from 1.28 billion
gallons in 2013 to 1.7 billion gallons in 2014. As described below, while the growth in the advanced
mandate is assumed to be reduced from legislated levels, some increase is still expected. The only
significant fuel sources meeting the advanced fuel criteria are U.S. biodiesel or imported Brazilian
sugarcane ethanol.

The following assumptions were utilized for the baseline and the baseline + 1.7 billion gallon biodiese!
scenario:

Crude Oil Price Assumptions

The crude oil price projections used in this analysis are from the U.S. Department of Energy’s Energy
Information Administration (EIA) as part of their early estimates release on December 5, 2012, for the
2013 Annual Energy Outlook. The crude oil price selected is the “Reference Case” Scenario.

Crude Qil Price

West Texas Intermediate

120

100 *;.,.4
_.‘_
80 -

60 -

Dollars Per Barrel

40 -

20

2010
2011
2012
2013
2014
2015
2016
2017

Source: US Dept. of Energy, Energy Information Administration, Reference Case - Dec 5, 2012

Motor Gasoline Use

Similarly to crude oil prices assumptions, this analysis utilizes EIA’s projections of motor gasoline usage.
EIA projects that through fuel economy improves and other factors that U.S. motor gasoline usage will
decline significantly over the next decade. The decline in motor gasocline use is especially relevant in the
current market situation which is already struggling with the 10 percent ethanol blend wall. This 10
percent ethanol blend wall is about 13.4 billion gallons. Expanding ethanol consumption beyond the
blend wall requires consumers to have flex fuel vehicles capable of burning higher blends as well
distribution infrastructure support these blends. With motor gasoline use declining, the 10 percent
blend wall gets smaller through time.
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Motor Gasoline Use
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U.S. Policy Assumptions

Formulating the correct policy assumptions for biofuels is especially difficult in this time period. The
following discussion attempts to provide some background as to why the particular policy assumptions
were chosen for this analysis. Certainly the future biofuels policies applied may be different from what
is suggested here, but the crux of this analysis is focused on the implications of the biodiesel mandate
for overall costs.

Amid the turmoil of RINs speculation, the blend wall, the failure of high blend ethanol distribution
infrastructure to develop, and the absence of economically viable cellulosic biofuels, the Environmental
Protection Agency (EPA) must continue to lay out a path for biofuels mandates. Over the past four
years, the EPA has reduced the relatively small cellulosic mandates legislated in the 2007 Energy
Independence and Security Act (EISA) by over 90 percent and even then actual cellulosic production has
fallen well short of these lower levels. Yet even with the reductions in cellulosic mandates, the EPA has
retained the overall EISA legislated level of the advanced mandate. Without cellulosic biofuels, there
are essentially two renewable fuels with enough production volume that meet the greenhouse gas
reduction criteria of an advanced biofuel. These fuels are sugarcane ethanol and biodiesel.

One of the primary factors affecting this analysis was the assumption regarding the so-called “ethanol
blend wall”. The ethanol blend wall issue arises because not all vehicles can fueled with higher ethanol
blends. While there is some debate as to exactly where engine damage may occur, 10% blends are held
to be safe for all vehicles, 15% blends may be safe for vehicles under 10 years of age, and higher blends
require a flex fuel vehicle. Fuel pumps must be labeled for 15% blends, but even with labeling there has
been some resistance to installing these pumps for fear of the liability associated with misfueling. The
distribution infrastructure for higher ethanol blends has generally not developed in high market demand
areas and the pricing of these blends must decline in order for them to compete with gasoline. While
there is some consumption of higher ethanol blends, particularly E85, it still remains below 200 million
gallons. The effective blend wall is then roughly 10% of total motor gasoline use (134 billion gallons)
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which translates in to a blend wall of 13.4 billion gallons or approximately 13.6 billion gallons if E85 is
included. In 2013, the implied ethanol mandate was 13.8 billion gallons and in 2014 the legislated
mandate rises to 14.4 billion gallons.

However, now that the ethanol blend wall has been reached, imports of sugarcane ethanol only add to
the blend wall problem. Since the 2007 EISA legislation, it has always been clear that at some point
higher ethanol blends would be required within the market place. The two major obstacles continue to
be installation of the distribution infrastructure in high population areas and pricing of ethanol so that it
is attractive to consumers as a substitute for gasoline. As the table below illustrates, the number of E85
service states continues to remain extremely low in east and west coast states where fuel demand is the
highest and expansion of fuel distribution facilities has been very slow. The relatively small number of
service stations suggests that the blend wall problem will not be correctable in the very short term even
with low ethanol pricing. Consumers on the east and west coast simply wouldn’t have access to the
product.

Number of E85 Service Stations

State Sep 2009 May 2013 Sep 2009 May 2013 Sep 2009 May 2013
Minnesota 351 363 Florida 26 53 Massachusetts 2 8
linois 192 224 Tennessee 29 44 Oregon 8 Fi
lowa 123 183 Kentucky 14 35 New Jersey o] 5
Indiana 112 158 Kansas 33 2 Louisiana 4 4
Michigan 91 142 Arizona 26 32 Utah 4 4
Wisconsin 121 125 Pennsylvania 26 32 West Virgina 3 4
Missouri a5 107 Arkansas 8 30 DC 3 3
S. Dakota 80 100 N. Carolina 17 29 Montana 1 3
Chio 63 87 Alabama 11 27 Hawaii 0 3
Colorado 76 86 Oklahoma 11 27 Connecticut 4 23
S. Carolina 85 81 Maryland 14 22 Mississippi a 3k
Texas 40 81 Virginia 8 21 Delaware 1 1
California 40 80 Washington 15 20 Maine o 1
New York 35 80 Nevada 14 19 . Vermont 0 1
N. Dakota 31 79 New Mexico 11 13 Alaska 0 0
Nebraska a8 74 Wyoming 6 9 New Hampshire 8] 0
Georgia 37 60 ldaho 5 9 Rhode Island 0 0
US Total 1928 2610

Source: U.5. Deparment of Enegy, Alternative Fuels Data Center
http://www.afdc.energy.gov/fuels/stations_counts. htm/

With this brief background on the forces affecting biofuels policy, the assumptions presented in the
table below (entitled “U.S. Biofuel Mandate Mandates”) were used as the basis for this analysis. For
comparison, the table first presents the RFS2 mandates as legislated in EISA, followed by the
assumptions used in the baseline for this analysis, and the assumptions used for the alternative scenario
considering a higher biodiesel mandate. As per the discussion above, the cellulosic mandate has been
reduced to very low levels given the past pattern of EPA’s announcements. In addition, beginning in
2014, a reduction in the advanced mandate is assumed since the cellulosic portion of the advanced
mandate was originally expected to grow rapidly during this period. This reduction is 205 million gallons
in 2014 followed by 1407 million gallons in 2015. No change is made in the 1.28 billion gallon biodiesel
mandate under the baseline.
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As presented in the table, the total biofuels mandate less the advanced mandate is equal to the implied
ethanol mandate which is traditionally how market players have thought of this category. But
technically this could be any biofuel, not just starch based ethanol. It was assumed that this would be
ethanol because it is the least expensive source of biofuels. However, with the blend wall limiting how
much ethanol can be used,

U Bintuet Mandate Astumplicn’s other biofuels can be used to fill

Calendar Year 2011 201220132014 2015 that portion of the mandate. In
million gallons 2013 we are beginning to see
RFS 2 As Legislated some biodiesel used to meet
Total Biofuels Mandate 13,950 15200 16,550 18,150 20,500

this portion of the overall

Advanced biofuels 1,350 2,000 2,750 3,750 5,500 d In additi bli d
Cellulosic biofuel 250 500 1,000 1,750 3,000 man‘ ate, Ina .ltlon, (8] |gatfe
Biodiessl 800 1000 1,280 1280 1280 Ppartiesare drawing down their
Implied Ethanol Mandate 12,600 13200 13800 14400 15000 carryover ethanol RIN stocks

from 2012 to comply with the

Scenario 1: Baseli . »
St - implied ethanol mandate in

Total Biofuels Mandate 13,850 15200 16550 16,545 17,093 .
Advanced biofuels 1350 2000 2750 3535 ape3 2013. However, the available
Celluosic biofue| 7 9 14 30 95 pool of carryover ethanol RINs
; B“I’_d::zeu')a i B0 1000 1280 1280 1280 il| be substantially lower for
mplie nol ivianda 12,600 3 13,800 X 13,000 %
P ' 13,200 e 2014. The messaging from EPA
Scenario 2: 1.7 Billion Gallon Mandate in August 2013 suggests that
Total Biofuels Mandate 13,950 15200 16550 16545 17,093 EPA anticipates the need to
Ag"i:u”;e‘_’ bl;?ﬁ‘ﬁz? 1350 2000 2750 3545 4093 adjyst the targets for 2014.
SIC DIO Gy
. 4 2 M - > Appreciating that the blend wall
Biodiesel 800 1,000 1,280 1,700 1,700 | . : :
Implied Ethanol Mandate 12,600 13200 1380 13000 13000 Issueis not likely to be solved in

the coming months and given
EPA’s comments, this analysis
assumes that the “implied ethanol mandate” will be reduced from the legislated level of 14.4 billion
gallons in 2014 to 13 billion gallons and that it will be held at 13 billion gallons in 2015 versus the 15
billion gallons legislated. This in effect allows an additional two years for infrastructure to develop and
ethanol market prices to adjust and make the blend wall significantly less binding’.

As the table suggests the only difference between Scenario 1 and Scenario 2 is that the biodiesel
mandate has been increased in scenario 2. This contrast is the primary purpose of this analysis.

Finally, another important assumption is that the biodiesel blenders’ credit of $1 per gallon was not
extended beyond its expiration date at the end of 2013.

Global Economic Growth Assumptions

WAEES used the International Monetary Fund’s (IMF) October 2012 macroeconomic outlook for income
growth and inflation for all countries with the exception of the United States, China, and India which are
based on WAEES' slightly more conservative forecasts. Overall, real global economic growth is expected
to recover to 2.89 percent in 2013, followed by 3.26 percent in 2014, and 3.44 percent in 2015. Global
projections continue to show stronger income growth in developing countries especially Asia versus
developed regions including the European Union and the United States, The growth rate of incomes in
the developing countries is especially important for agriculture because food consumption, particularly
meat and vegetable oil consumption, is very responsive to income growth. In high population regions

? If the “implied ethanal mandate” was not reduced, the blend wall would likely result in biodiesel filling the difference between the
blend wiall plus ethanol RIN retirement and implied ethanol mandate.
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such as China and India, even small changes in food demand result in large change in overall global food
demands. Accounting for these demands is especially important in determining the costs and benefits
of biofuels which interact with these demands.

Global inflation is projected to average 4.3 percent per year over the 2012 to 2015 period, with US
inflation growing at a modest 1.9 to 2.1 percent. Population projections were taken from the United
Nations and show and expected growth in world population of 1.1 percent per year over the 2012 to
2015 period.

Exchange rates are based on WAEES’ global exchange rate model which utilized IMF’s macroeconomic
projections as key drivers for the forecast. Perhaps most important for this analysis are the projections
for Brazil's exchange rates which affect the pricing of sugarcane ethanol. The exchange rate for Brazil in
2013 is projected to be 2.036 reals per U.S. dollar, followed by 2.07 reals per U.S. dollar in 2014, and
2.11 reals per U.S. dollar in 2015,

Fats & Oils Supplies

Although there are many new potential feedstocks for biodiesel production, the focus of this analysis
remains on the fats and vegetable oils sources that are commercially available and have been utilized in
the production of biodiesel historically. Examples include animal fats and yellow greases, soybean oil,
canola oil, distillers corn oil recovered from dry grind ethanol plants, and camelina oil. Palm oil and its
derivatives are not considered as potential feedstocks for U.S. biodiesel given EPA’s proposed rule that
that they do not meet the thresholds for GHG reductions. All of the feedstock options considered in this
economic analysis are RFS2 approved pathways.

Although not part of this analysis, other new feedstock sources could prove to be equally important to
future biodiesel growth. The current market has sent numerous price signals to invest in new
technologies and methods to increase raw material supplies. Investment in new, non-edible raw
materials sources such as algae, field pennycress, jatropha, mustard, and halophytes continues at an
aggressive rate,

Yield Technology
Without a doubt, the drought of 2012 significantly reduced US corn and soybean yields and sent

commodity prices significantly higher. Yet even as the 2013 crop is about to be harvested, it is apparent
how quickly high prices can become low prices. Yields continue to be one of the largest sources of
uncertainty in making any agricultural projections. All of the technology companies continue to indicate
that new genetics significantly boosting crop yields are already in the pipeline and that over the next five
years significant growth in yields will occur.

Many studies including USDA's annual forecast use linear trends to project future crop yield growth.
Technology companies such as Monsanto, Dupont, and Syngenta have argued that genetic engineering
offers the opportunity to accelerate crop yields beyond trend levels. Recent measured yield
performance backs up those claims. In 2010, Monsanto yield data from over 30,000 field comparisons
across the US showed an average yield advantage of 3.8 bushels per acre for Roundup Ready 2™ versus
their initial Roundup Ready 2™ with an average yield of 54 bushels per acre. Average US soybean yields
in 2010 were 43.5 bushels per acre. Other research from Farmer’s Independent Research of Seed
Technologies suggests a yield advantage of 4.5 bushels per acre for Roundup Ready 2™ versus initial
Roundup Ready™ varieties. Of the 77.4 million acres planted in 2010 only about 6 million acres were
planted to Roundup Ready 2™ soybeans (7.7 percent). In 2011, the number of soybean acres planted to
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Roundup Ready 2™ soybeans reached the mid-teens of millions of acres. Other soybean yield
technologies in the pipeline with greater than 50 percent probability of being released include high yield
traits offering 7 percent yield improvement, other herbicide tolerant soybeans, second generation insect
protection, soybean fungal resistance, and aphid resistance.

Based on the demonstrated performance of technologies already available in 2010 we have assumed a
10 percent step in soybean yields above trend yield growth levels used by USDA and others. This 10
percent step is based on taking 10 percent of the average yield over the 2009 through 2011 period and
incrementally phasing this in over the 2013 thorough 2019 period. This amounts to adding 0.9 bushel
per acre above trend yields in 2013, 1.7 bushels per acre above trend yields in 2014, and 2.2 bushels per
acre above trend yields in 2015. However, 2013 yields were reduced below trend levels to reflect poar
subsoil moisture conditions from the 2012 drought resulting in soybean yields consistent with USDA in
2013 (see graph below). Soybean yield assumptions only assume technology advancements that are
now commercially available and increasingly adopted by U.S. producers.

Since yield technologies tend to disseminate quickly to Brazil and Argentina, we further assume that the
10 percent step in yields extends to these countries in the planting season following the US but with a
one year lag in the adoption rate.

US Soybean Yield
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In the case of corn, yield growth is also expected to exceed trend growth levels. Two technologies are
driving this accelerated growth. The first is stacking multiple traits to enable the corn plant more
resistance to various types of insect pressure in addition to herbicide tolerance. In addition, yield gains
have been experienced by building the required refuge into the seed mix with a bag of seed instead of
planting specific acres to corn without insect resistant traits. In 2010, Monsanto’s VT Triple Pro™ corn
hybrids demonstrated an 8.8 bushel per acre yield advantage over competitors based on data from
9,900 strip trials. Monsanto also notes regional difference in yield improvements from refuge reduction.
In the Corn Belt, yield improvements ranged from 1.5 to 3 bushels per acre while in the southern states,
yield improvements ranges from 3 to 6 bushels per acre from refuge reduction. In its final stage of
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development, drought tolerant comn is also emerging. This technology is more difficult to
quantify in its impact because it affects the distribution of possible corn yields given precipitation
variation. In the 2012 drought, there is general agreement that current genetics sustained corn
yields much better than the 1988 drought which was of similar magnitude®. Other corn yield
technologies in the pipeline with greater than 50 percent probability of being released include second
generation drought tolerance, better nitrogen utilization, high yield traits, roundup ready 2 corn,
generation 3 corn rootworm and corn borer traits, and other herbicide tolerant corn.

Based on the demonstrated performance of technologies already available in 2010 this analysis assumes
a 7.5 percent step in corn yields above trend yield growth levels used by USDA and others. While this
may seem smaller than soybeans, corn is already starting from a very high yield level (U.S. corn yields
were 152.8 bushels per acre in 2010). This 7.5 percent step is based on taking 7.5 percent of the
average yield over the 2009 through 2011 period and phasing it in incrementally over the 2013 through
2019 periods as farmers adopt the technology. Due to dry subsoil moisture from the 2012 drought, corn
yields in 2013 were adjusted down from trend levels. In 2014, yield levels were adjusted back to trend
yields plus the step from technology. In 2014, the increase in yields above trend was 4.6 bushels per
acre and in 2015 it was 5.8 bushels per acre.

It is important to note that this increase in corn yields was not extended to South America at this time.

Issues with intellectual property protection in Argentina regarding corn technologies and other factors
suggested that this assumption may not be appropriate at this time.

US Corn Yield

200
180 —
160
S 140 l S
<
;‘,- 120
o 100
o
§ 80
m 60
40 - - —
20
0 : - -
(=] - o~ o~ -+ wn
- b g - - = S oy
o o o o = o
o~ o~ o~ o~ o o~
== USDA February 2013 Forecast == Baseline Scenario

Biofuels Technology—Lipid Removal from Distiller's Grains

For these scenarios, one of the most important technology developments is the yield improvements in
de-oiling distiller’s grains. Distillers corn oil (DCO) is non-food grade oil extracted from Distillers [dried)

? Based on a July 11, 2012 article released by the Associated Press entitled, “Crop technologies limit corn losses in drought”
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grains with solubles (DDGS) by the corn ethanol industry. This oil is of lower quality than that extracted
from the corn kernel for the food market. DCO is darker in color, viscous and high in free fatty acid
content all of which are indicators of oil degradation making it unsuitable for human consumption.*

Although average industry yields are less, demonstrated technology available today suggests corn oil
yields per bushel of corn processed from distillers’ grains have reached levels as high as 1.3 pounds per
bushel approaching fractionation yields of 1.5 pounds per bushel. Increased production of this
feedstock will come from a combination of technology adoption and improvement in the yield of oil
removed from a bushel of corn. In these scenarios we have assumed that corn oil yields from de-oiled
distillers’ grains per bushel of corn processed will increase from 0.71 pounds in 2012 to 0.86 pounds by
2017. Other industry analysts believe these assumptions to be conservative and, based upon economic
returns to ethanol plant profitability, anticipate removal rates will be 1.5 |bs by 2022.°

Feedstock Utilized for Biodiesel Production (Jan to June) This analysis also assumes that in
2012 2013 % change 2012, 75 percent of all ethanol

million pounds plants are assumed to be de-oiling
Canola Qil* 580 220 distillers’ grains and by 2017, 91
Distillers Corn Oil 264 452 percent of all ethanol plants are
Soybean Oil 2159 2,299 assumed to have this capability.
Animal Fats 500 588 Oil removed from this process will
Yellow Grease 429 555

be utilized for biodiesel production
or may be utilized as an energy
source in feed markets. However
this source of fat is additive in
nature to overall supplies, regardless of use, as fats displaced from the feed market (e.g. inedible tallow)
would be utilized for biodiesel production.

* Canola oil consumption estimated for May/Jun 2013

Source: Monthly Biodiesel Production Report, August 2013

Industry data supports the increased supplies and use of distillers corn oil for biodiesel production.
During the first six months of 2012, the Energy Information Administration estimated 264 million
pounds of DCO were utilized for biodiesel production. This volume rose by 71% the first six months of
2013, to 452 million pounds.

Expanding Animals Fats & Yellow Grease Supplies

Animal fats are derived from the rendering process using animal tissues as the raw material. The raw
material is a byproduct of the processing of meat animals and poultry. The amount of fat produced is
directly related to the species of animal processed and the degree of further processing that is
associated with the marketing/distribution of the meat product. Recycl